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t 7 Ma]jp|jemph^is on hazard identification 

Typ;icaI tests: for detection of toxicity 

Empirical cross species extrapolation 

Dose metfics often unrelated to 
) ; assessment of biological response ; 
Mi , . : ; ! ", , 

iMethods for hazard identification in 
animals often different from man 


: & - 


^Predictive value of animal data 
questioned 
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Future 
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Increasing erViphasis on hazard characterization 

Exploration of mechanisms at cellular and 
molecular level i: ; 

Mechanism-based risk assessment r 

Selection of dose metrics based on integration' 
with biological response J 

■Methods for safety assessment inhuman more 
in line with those in animals r- 

j 

Better inter-species correlation between!'aiittaii 
and humans 
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2-D gel. QTOF, l_C-ftflS/IVIS|etCi. 


Advantages 

Off the shelf hardware 


Several 2-d PAGE databases 
are available 
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Limitations 

Sensitivity >100 fmole 
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SampifeiPfe pa ratin' 


9.4 ; tesla ESI-FTICR 


High-Efficiency Separations 

• LC-separations at - 1000 psi; 10.000-peak capacity > : ; i : 

Mass-spectrometry \ ;i ; C ; • -'1 V 

!, «FTijCR ;(3T, 7T,-9.if,,1^1^5Tsystems).|., ; : ; . 

) • LGjMS/MS (5 ITMS, 2 iQTOF system Jjjr | l-tr 

* ! DREAMS technology, other innovations ' 

Data management & data analysis (informatics) 

• Proteomics Research Information Storage & Management- •: 

(PRISM) , . 

• ICR Tools (ICR-2LS : ),' , ; 

: *; ExtensiveiFTICRMS data manaa'e'ntent experience (1:5+ 

■years) ■ ; ;|i i • mMi 
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mass measurement accti racy ! and mcreased .sen^tivifty of FTICR-MS is 
used to unambiguously identify »'andAr Confirm prides in a complex mixture 


msm. 
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. Expanded, view 


This view would-need t€ ; be • . r 

expanded by a factor of -1 Obj*;' 
to show both the mass axis and.the 
time axis at comparable levels of : 
accuracy. 


i: • n 


Smith et al. GtL, 2003 
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Proteomics & biomarkers at PNNL 


Build Knowledge Base 


f Proteome Separation & 11Q|[ 
! * “ enrichment, - ” 


MS/MS 



Archive iMTjdafa; 


2. High-throughput FTICR-MS Experiments 
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FTICR-MS 



Proteomic State 


3. High-throughput Protein Chip Experiments 
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Generation and Validation of Accurate Mass & Tags 


...APEEKARGITINTAHVEYQTETRHYSHVDCPGHADYVK... 


Fragment from Elongation factor Tu 


Tryptic digest mixture for analysis 
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Capillary LC-MS/MS selection of peptide 


GITINT AH V EYQTETR 


Capillary LC- FTICR 
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MS/MS (e.g. with ion trap) 
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Potential Mass Tag (PMT) identified 
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Sample Processing for Dose-Response Study 


Experimental Design: c; ; 

Male C57 arrt ICR mice were exposed 0. 75.250, or; f 
600 /./g WTPM/L cigarette snioke for 7 days, ; j 

BALF collected at 12 hr post last exposure. ; t 

BALF pooled (ten mice/group). : ; ; 7 

BALF Sample Preparation: 

Pooled to = 40y/g protein, 
precipitated, washed, lyophilized. 

Objectives: 

• Adapt methods for BALF sample preparation 
(not discussed) 

• Characterize protein composition of f 
BALF (proof of technology) 

• Identify strain- and exposure- 
dependent changes in BALF protein 

ii(proof-of-principle) 


Mouse 

BALF 
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Pc of ail 
.-available 
: excess. BALF 
for reference 
sample 
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TOA 

; (capitate, . 
tone wash, 
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Denature.& DO; 
isotope tag 



Mix sample 
& reference 


Desalt & 
trypsin digest 


FTIGR 
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MS 
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MS/MS 


PIYI l tags 


Omniviz Analysis 
•iy - or. mass- •• 
jocuracyend 
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AM f Figs 


sfmation : 


vfj.mO.M [tcUlCf ‘ 

Philip iVinrrisVTNW/PMNL 


Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 






PM3001148265 


iialiHK! 


i iiJb-fl„Covjd-4_4w3yuii i 




x! 85| 
5 60i3 


itX.iU£„Uidi iilb*tl„uovit.-‘t_4w3yui j j 

Chromatogram of 
total ion current 

83 runs 


123.06 

123-15 149.57 


B,-L- El !>,- 

Full ms 1400.00-950.001 


LC-MS/MS 




, 3 *j Z3 41.30 
32.40 ; j : 


:o • 



Parent peaks 
from single scan 


727.4 


£ 


7172 


. 7D1 5882 6527 

5108 5723 j; 605.1 , 

45 ?4 ! i i 548.1 ]i ;fi, .■ | 


7125. 

I 7294 

6841 f ‘ 


8945 

J 


3402 


8014 

8337 8497 

7658 ™ B l 

8315 

: ! \ • : it ■ 


j 976.7 


aaO 


m 


6s0 700 

m/z 


/ai) 


m 


850 


\l x 

900 


9283 

9293 

937? 


*»L- El M-121 ir_25oct02^ura nu s-a_0802 -4_4 0 0-950[1 ] if 1587 
+ c d Full ms2 916.70@45.001240.00-1845.001 
5341 


7632 


8785 


fiO- ; 




S30: 


Fragmentation spectrum 
of sirjgle peptide 8ira 

265,000spectra j 


j 82S3 


4703 


10 : 


4-58.1 
‘ 4320 , 


5551 


613.2 
0073 j 
5992 j 


7302 


6794 


7094 


17643 


7542 ! 


Jill.i: 


450 500 550 S60 


i 


, I 


8162 

7935 


;* 


835.1 


8606 


I 


I:. 1 ! 


\ ? i 


650 700 750 

m/z 


U'l... 

mj. j - 1 

800 3E0 


9094 

9085; 


900 



Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 





























C/) 

tz 

s 

o 
a. 
a 5 


as 

E o 
E c 

3 o 

c n 4 = 
as 
o 


CO CD 
C= Cl 
Q_ 


CD 


O 

S- 

CL 


CO 


CO 


CO 

CD 

CO 


■ X CD 


CD 


'xf- 

CO 

C\J 

CO 


d _d 

a) .-t-; 

;p :> 

o CO 


"O 

d 

cO 

CO 

co 

co 


CD 

> 


CD 


TD 
CD _ 
M O 

Q_ 

CO 

§■§. 

p lO 

a5 -o 


co co 


CO 



< 

p 

o 

E 

o 

LO 

o 

"O 

O 

"d 

CD 

TO 

p 

O 


CO 


CO 

.P (D 
_CD d 

o 

Q_ 

LO 
CO 
CO 


CO 


< 

o 

Q_ 


CD 

O 

to 

CO 

_o 

to 


CD 


CO 

CO 

CD 


_Q 

"O 

CD 


CD 

“O 

CO 

d 

o 

o 

Q_ 

LO 

CO 

co 

""" 02 

^ o 

LO —— 


u_ 


.u 

, 5 * ■ 

h- 

o 

"a. 

i — 

a. 


PM3001148266 


Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 


Adkins el ai. (in preparation for Toxicogenomics) 






PM3001148267 


Protein identification by peptide count 
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Summary of 1154 Identified BALF Proteins 
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53 proteins- related to apoptosis or 
anti-apoptotic processes 
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many proteins with well 
defined roles, others let 
ciear ' 


Remember - a!! not 
detected with equal 
confidence 


Battetie : 


\ 


GO Biological Process 
apoptosis 
anti-apoptosis 
antl-apoptosis 


>t n ♦Notes :■ 

' rgiotttdsin II receptor: type 2; AT2 receptor 
j| optosis inhibitors 
poptosis inhibitor 5 

Oaculovirus inhibitor of apoptosis repeat contaiiubiquitin cycle 
Bcl-2 binding component 3; BH3-only induction of apoptosis 

Bci2-assoclated athanogene 1 apoptosis 

beta-amyloid binding protein precursor 
breast cancer 2 


GO Molecular Function 1 GO Cellular Component S 
protein kinase inhibitor activity 
apoptosis inhibitor activity cytosol 

apoptosis inhibitor activity spllceosome complex 

ubiqultln conjugating enzyme a 
apoptosis activator activity mitochondrial membrane 

apoptosis regulator activity cytosol 

induction of apoptosis tG-protein coupled receptor act Integral to plasma membra™ 
apoptosis single-stranded DNA binding asynaptonemal complex 


cytoplasm 
intracellular 
extracellular space 
kinesin complex 
klnesln complex 
nucleus 


ruton agammaglobulinemia tyrosine kinase; Bninduction of apoptosis fcATP binding activity 
caspase 4: apoptosis-related cysteine protease; proteolysis and peptidol caspase activity 
caspase 8 associated protein 2; DNA segment: Conduction of apoptosis fcATP binding activity 
caspase recruitment domain family: member 10;<activation of NF-kappaB apoptosis regulator activity 
aspase recruitment domain family: member 14 apoptosis apoptosis regulator activity 

GCAAT/enhancer binding protein (C/EBP): beta; Induction of apoptosis apoptosis activator activity 
hromosome segregation 1-llke (S. cerevisiae) apoptosis importin-alpha export receptor cytoplasm 

complement component 9 apoptosis complement activity extracellular space 

cullln 3 Induction of apoptosis fc 

,.loath associated protein kinase 1 induction of apoptosis fc ATP binding activity 

'death affector.dbmairt-containing; tumor necrosiinduction of apoptosis DNA binding activity 

apoptosis 


death iciucei-abliterator 1 
'deleted in colorectal carcinoma induction of apoptosis 

deoxyribonuclease II alpha; deoxyribonuclease I apoptosis 
mgulfment and cell motility 2: ced-12 homolog ((apoptosis 
lukaryotic translation elongation tactor 1 alpha lanti-apoptosls 
xpressed sequence AI324246 apoptosis 

F as-activated set ins/th re onine kinase apoptosis 

lial ceil line derived neurotrophic factor; glial c anti-apoptosis 
. .glycogen synthase kinase 3 beta anti-apoptosis 

. jranzyme G; AKAgranzyme G; CTLserine proteapoptosis 
. iielicase: lymphoid specific; proliferalion-assochanti-apoptosis 
^ihemolytlc complement apoptosis 

)|lectin: galactose binding: soluble 1 apoptosis 

ymphotoxin B receptor; LT beta-R; LT-beta receapoptosis 
nast cell maturation inducible protein 1 apoptosis 

neuronal apoptosis inhibitory protein: related se anti-apoptosis 
nuclear factor of kappa light chain gene enhanciapoptosis 
iihosphodiesterase IB: Ca2+-calmodulin depen<apoptosis 
nhosphoprotein enriched In astrocytes 15; mamiapoptosis 
nleiomorphic adenoma gene-like 1 apoptosis 

..programmed cell death 2 

programmed cell death 6 interacting protein apoptosis 
protein kinase C: epsilon induction of apoptosis 

protein kinase raf 1; murine sarcoma 3811 oncog apoptosis 


DNA binding activity 


mole cutar_funotion unknown 
ATP binding activity 
RNA binding activity 

protein serlne/threonlne klnasicytoplasm 


cytoplasm 

cytoplasm 

cytoplasm 

Integral to plasma membram 
lysosome 

cetlular_component unknow 
eukaryotic translation elong 


ATP binding activity 
chymotrypsin activity 
DNAheiicase activity 
complement activity 
galactose binding activity 
receptor activity 


cytoplasm 

extracellular space 
celluIar_component unkisow 
extracellular space 


integral to membrane 
cytoplasm 
insoluble fraction 
cytosol 

transcription factor complex 

nucleus 

cytosol 


1IKEN cDNA 6330415L08 
RIKEN CDNAB430311C09 
aerated frizzled-related sequence protein 1 
:even in absentia 1A 
seven in absentia IB 
3H3-domain GRB2-llke B1 (endophilin) 
similar to interleukin 19 
TGF-belal-tnduced anti-apoptottc factor 1; myosapoptosis 
, transformation related protein 63; KET protein induction of apoptosis 
tumor necrosis factor receptor superfamily: men anti-apoptosis 
lumor protein: translationally-controlled 1; transianti-apoptosis 
UNC-13 homolog (C. elegans) 1 induction of apoptosis 


apoptosis 

apoptosis 

anti-apoptosis 

apoptosis 

apoptosis 

apoptotic program 

Induction of apoptosis 


apoptosis inhibitor activity 
transcription factor activity 
calmodulin binding activity 
apoptosis regulator activity 
nucleic acid binding activity 
apoptosis regulator activity 
signal transducer activity 
calcium independent protein kl 
ATP binding activity cytosol 

apoptosis regulator activity 
apoptosis regulator activity nucleus 
transmsmbrane receptor actlviextraceiiuiar space 
transcription co-repressor actl'cytoplasm 
transcription co-repressor acti'cytoplasm 
apoptosis activator activity cytosol 


ATP binding activity 

receptor activity 
apoptosis inhibitor activity 


myosin 

extracellular space 
celluiar_component unknow 
cellularcomponent unknow 
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Selected proteins 
related to immune 
response 


Remember- all not detected 
with equal confidence ■ 


Bailene 


t 


GO Cellular Component 1 


GO Molecular Function 1 
RNAbinding activity 
ATP bln ding activity 
molecuiar_functlon unknown centrlole 
zino Ion binding activity extracellular space 
structural molecule activity Integral to plasma membraM 6 


' IrslOINotcs . GO BtdlpglcaPProcess 1 

: -5‘ ollgoadenylate synthetase 1A Immune response 

■5‘ ollgoadenylate synthetase-Ilke 1;2;5-ollgcad( Immune response 
llograft Inflammatory factor 1 

Mpha-2-glycoproteIn 1: zinc Immune response 

ttraetln Inflammatory response 

laalo hellx-losp-hollx domain containing: class B5negative regulation of Iran:DMA hlndlng activity nucleus 

Bruton agammaglobulinemia tyrosine kinase; BruHntracelluIar signaling eascrproteln serlne/threonine kina: 

3urkltt lymphoma receptor 1 G-proteln coupled receptorC-X-C chemoklne receptor ac Integral to plasma membrane 

. ardlotrophin 1 immune response cytokine activity extracellular 

. t D83 antigen humoral immune response extracellular space 

chemokine (C-C'l receptor 3; chemoklne (C-C) rec extracellular space 

hemoklne (C-X-C) KC;GRO Immune response extracellular space 

hemoklne (C-X-C motif) ligand 15; small induclbls signal transduction extracellular space 

chemokine (C-X-C motif) ligand 15; small Indueibkhemopolesls chemoklne activity extracellular space 

olony stimulating factor 1; colony-stimulating faclposltive regulation of cell pcytoklne activity extracellular space 

olony stimulating factor Z receptor: beta 2: Icw-alslgnal transduction hematopoletin/interferon-clas extracellular space 

omptement components; complement factor 3; alnflammatoryresponse endopeptldase Inhibitor actlv 
conserved helix-loop-helix ubiquitous kinase; IKMmmune response IkappaB kinase activity 

corniehon homolog Immune response calcium Ion binding activity integral to membrane 

growth differentiation factor 3 cell growth and/or malntena cytokine activity extracellular spacB 


qrowth hormone receptor 

histocompatibility2: M region locus 10.1 Immune response 

immune associated nucleotide 4 mRNA splicing 

i nterferon activated gene 202A; Interferon activat immune response 
mterferon gamma receptor; INF-g receptor Immune response 
interferon-induced protein with tetratricopeptide immune response 
nterleukln 1 family: member 6; interleukin 1 family Inflammatory response 
interleukin 1 family: member 6; Interleukin 1 family 
interleukin 1 receptor antagonist immune response 

interleukin 11 receptor: alpha chain 2; locus 2 
interleukin 18 binding protein;Interferon gamma limmune response 
interleukin 18 binding protein; Interferon gamma I 
interleukin 5 receptor: alpha; IL-5 receptor alpha (cell surface receptor linked electron transporter activity extracellular spacB 
nterleukin-1 receptor-associated kinase 3 


hematopoletin/interferon-clas extracellular space 
defense/immunity protein actl extracellular space 
ATP binding activity integral to membrane 

DNA binding activity nucleus 

hematopoletin/interferon-clas extracellular space 
transferase activity cytoplasm 

interleukln-1 receptor ligand <cellular_component unknown 

extracellular 

integral to plasma membrane 


inter!eukln-18 binding activityceIlular_component unknown 
extracellular space 


inflammatoryresponse 
inflammatory response 
defense response 
humoral Immune response 
Immune response 
Immune response 
humoral Immune response 


ATP binding activity 
heparin binding activity 

ATP binding activity 


Hnlnogen;H-klnlnlgen;L-klnlnogen 
i -ukotrlene A4 hydrolase; LTA4 hydrodase 
ivmphocyte-actlvatlon gene 3 
i rsozyme 

macrophage activation 2 
ndd Oz/ten-m homolog 1 
r- lyaozyme structural 

i roteln kinase: Interferon-Inducible double stran< Immune response 
l roteln-tyroslne sulfotransferase 1 inflammatoryresponse 

i roteoglyean 3; major basic protein 2 Immune response 

i esistln like atpha;found in Inttammatoryzone 1 cell proliferation 
5100 calcium binding protein AS (ealgranulln B); S inflammatoryresponse 
AM domain and HD domain; 1; IFN-gamma Induct Immune response 
rignal transducer and activator of transcription 4 cytokine and chemokine me translation regulator activity 
Ignal transducer and activator of transcription 5 / Immune response signal transducer activity 

Imtlar to allograft Inflammatory factor 1 

Imtlarto Chain L: Antigen-Antibody Complex humoral Immune response antigen binding activity 


epoxide hydrolase activity Integral to plasma membiane 
interleukln-1\. Type ll\, blockimsxtracellular space 


cytosol 

extracellular 

integral to membrane 


protein-tyrosine sulfotransfer Golgi apparatus 
extracellular matrix structural extracellular space 


hormone activity 
calcium Ion binding activity 
enzyme activity 


extracellular space 
extracellular space 


olute carrier famllyll (proton-coupled divalent rImmune response 
T cell cytokine receptor; cytokine receptor family: Immune response 
r cell cytokine receptor; cytokine receptor family, 
rpll-llke receptor 1 macrophage activation 

; oIHIke receptor 7 inflammatory response 

lotl-llke receptor 9 inflammatoryresponse 

ransportor Is ATP-blndlng cassette: sub-familyB;tomune response 
tumor necrosis factor (ligand) superfamlly membt immune response 


iron Ion transporter activity Integral to membrane 
MHC protein binding activity extracellular space 
inter!eukln-27 receptor activit 
interleukln-1\, Type 1\, actlvatl phagooytio vcclolc 
intorlcukln-lt, Type It, actlvatl extracellular space 
transmembrane receptor acth extracellular space 
ATP-blndlng cassette (ABC) tiextracellular space 
tumor necrosis factor receptointegral to membrane 


Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 
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Selected proteins related to acute phase response 

Remember - not all not detected with equal confidence 


FirstpfNoies ■ 

coagulation factor II; prothrombin 

coagulation factor VIII; Factor VIII 

haptoglobin 

liemopexin 

interleukin 6 

orosomucoid 1 


oroso mucoid 2 transporter activit 

serine protease inhibitor 1-2; DNAsegnr peptidase activity 
serine protease inhibitor 1-4 peptidase activity 


serine protease inhibitor 1-5 
serum amyloid A1 


GO Molecular Function 1 |GO Cellular Component 1 

calcium ion binding activity extracellular space 
ATP binding activity extracellular space 

chymotrypsin activity extracellular matrix 

extracellular space 
interleukin-6 receptor ligand i extracellular space 
transporter activity extracellular space 

transporter activity extracellular space 

peptidase activity extracellular space 

peptidase activity extracellular space 


peptidase activity extracellular space 

acute-phase response proteir extracellular 


|GO Biological Process 1 
acute-phase response 
acute-phase response 
acute-phase response 
acute-phase response 
acute-phase response 
acute-phase response 
acute-phase response 
acute-phase response 
acute-phase response 
acute-phase response 
acute-phase response 


Baireite 
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Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 
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proteins are involved in 
proteolysis or peptidoly sis 

~70 of 120 shown here 
♦ numerous proteins from 
RIKEN or EST not shown 


rviitelie 


FbstOfMotes’ I GO .Molecular FpncJJpn.-l 

dlsintegrln and metalloprolease domain 10; a cmetaltoendopeplldase activity 
dlsintegrln and metalloprotease domain 11;a (metalloendopeptidase activity 
i dlsintegrln and matalloprotease domain 2 (fert 

i dlsintegrln and metalloprotease domain23 metalloendopeptidase activity 
i dlsintegrln and metalloprotease domain 25 (tolntegrh binding activity 
a dlsintegrln and metalloprotease domain 26 (to:metalloendopeptidase activity 
«dlsintegrln and metalloprotease domain 33 zinc Ion binding activity 
idislntegrln-ltke and metalloprotease (reprolyslmetalloendopeptidase activity 
tdlpsln; D component (adlpsin) of complement complement factor D activity 
tminoacylase 1 metallopeptldase activity 

irginyl amlnopeptidase (amlnopeptldase B); slm amlnopeptldase B activity 


BO Cellular component 1 GO Biological Process^ 


extracellular space 
Integral to membrane 
Integral to membrane 

extracellular matrix 
integral to membrane 
extracellular space 
plasma membrane 
extracellular space 


Intracellular 

cytoplasm 

cytoplasm 

intracellular 


ralpaln 10; calpain 8 calpaln activity Intracellular 

ralpaln 6 calpaln activity cytoplasm 

id'pain 7 calpaln activity cytoplasm 

calpaln 8; stomach-specific calpaln (nCL-2) calcium Ion binding activity Intracellular 

oalpastatln calpaln inhibitor activity cellular_component u 

oaspase 4: apoptosis-related cysteine protease;caspase activity intracellular 

cathepsln 3 precursor molecularjunctlon unknown lysosome 

oathepsln B preproprotein peroxidase activity lysosome 

cathepsln D cathepsln D activity extracellular apace 

oathepsln G preproproteln cathepsln G activity extracellular space 

rathapsin H; Cat H cathepsln H activity extracellular space 

lathepsln S preproproteln; Cat S cathepsln S activity extracellular space 

:athepsln Z preproproteln; cathBpaln 1 preeursrcyslelne-type endopeptldase acti extracellular space 
lytoplasmic nuclear factor or activated T-cells 3cystelne-type endopeptldase acti nucleus 
mdothelln converting enzyme 2 ncprllysln activity nucleosome 

jranzyme G; AKAgranryme G; CTL serine prote 

jranzyme K chymotrypsln activity cytoplasm 

jranzyme M (lymphocyte met-ase 1); lymphcctyBlrypsIn activity extracellular space 

Haptoglobin hemoglobin binding activity extracellular space 

lepsln chymotrypsln activity Integral to membrane 

Histocompatibility 2: complement component facchymotrypaln activity 

xallikreln 5 chymotrypsln activity extracellular space 

ieukotrlena A4 hydrolase; LTA4 hydrodase metalioendopeptidase activity 

ow density lipoprotein receptor-related protein trypsin activity 

nast cell protease 1 chymotrypsln activity cytoplasm 

nast cell protease 2 chymotrypsln activity cytoplasm 

membrane-bound transcription factor protoaso: endoplasmic retreulur 

meprln 1 beta; maprln beta astacln activity extracellular space 

methionine amlnopeplldase 2; elF-2-associated 

nethlonyl amlnopeptldase 1 mathlonyt amlnopeptldase actlvlt; 

nonoglycerlde lipase; EST AA589436 

myosin Vllb motor activity 

luclear receptor Interacting protein 2 protein binding activity 

)dd Oz/ten-m homolog 1 

J-slaloglycoproteln endopeptldase O-slaloglycoproteln endopeptldai cytoplasm 

lapllln: proteoglycan-llke sulfated glycoprotein enzyme activity basement membrane 

ihosphate regulating gene with homologies to tzlnc ion binding activity 
ihosphollpase A?; group IVA (cytosolic: calcium phospholipase A2 activity 

ilasminogen activator; urokinase; uroklrage-typll-plasminogen activator activity extracellular space 
; uncoils gen: type V: alpha 1; pro-alpha1(V) collajheparln binding activity extracellular space 

iroproteln convertase subtilisln/kexin typa 2;piproprotaln convertase 2 activity extracellular space 
iroproteln convertase subtillaln/kexin type 5 subtllase activity integral to membrane 

[iroproteln convertase sublillsln/Kexin type 7 ATP binding activity extracellular space 

l irotease: serine: 11 (Igf binding); Insulln-llke gnlnsulln-llke growth factor binding 
iroleass: eorlne: 12 neurotrypsin: (motops In) chymotrypsln activity extracellular space 

nrotease: serine: 14 (aplthln) tRNA llgase activity integral to plasma mei 

irotease: serine: 18 chymotrypsln activity extracellular space 


proteolysis and peptld 0 W 
proteolysis andpeptld 0 ^! 
proleelysis and peptldolyj 
proleolysis and pepUcMV! 
proteolysis and peptlcWj 
proteolysis and pepttdu'yf 
proteolysl3 and peptid ol yr 
proteolysis and peptidolyi 
proteolysis and peptldelyi 
proteolysis and peptidoly- 
proteolysis and peptidoly; 
proteolysis and peptldelyi 
proteolysis and peptidoly; 
proteolysis and peptid o| y< 
proteolysis and peptidalyi 


cellular_component urk protein catabolism 


intracellular 

lysosome 

lysosome 

extracellular space 
extracellular space 
extracellular space 
extracellular space 


cytoplasm 
extracellular space 
extracellular space 
Integral to membrane 

extracellular space 


cytoplasm 

cytoplasm 


proteolysis and peptidoly; 
proteolysis and peptidoly; 
proteolysis and peptidoly: 
proteolysis and peptidoly; 
proteolysis and peptidoly; 
proteolysis and peptidoly; 
proleolysis and peptidoly; 
proleolysis and peptidoly; 
proleolysis and peptidalyi 
proteolysis and peptldelyi 
proteolysis and peptidoly; 
proteolysis and peptidoly; 
proteolysis and peptidoly; 
proteolysis and peptidoly; 
proteolysis and peptidoly; 
proteolysis and peptidoly; 
proteolysis and peptidoly; 
proteolysis and peptidoly; 
proteolysis and peptidoly; 
proteolysis and peptldelyi 
proteolysis and peptldelyi 


astacln activity 

! 

mathlonyt amlnopeptldase actlvlt; 

motor activity 
protein binding activity 


O-sialoglycoproteln endopeptldai cytoplasm 
enzyme activity basement membrane 


endoplasmic reticulum proteolysis and peptidoly; 
extracellular space proteolysis and peptidoly; 

proteolysis and peptidoly; 
t; proteolysis and peptldelyi 

proteolysis and peptldelyi 
proteolysis and peptidoly! 
proteolysis and peptldelyi 
proteolysis and peptidel^ 
aicytoplasm proteolysis and peptidoly; 

basement membrane proteolysis and peptidoly; 

proteolysis and peptidoly; 
proteolysis and peptidolyi 
extracellular space proteolysis and peptldelyi 

extracellular space proteolysis and peptidoly; 

extracellular space proteolysis and peptldelyi 

integral to membrane proteolysis and peptidoly; 

extracellular space proteolysis and peptidoly!’ 

j proteolysis and peptidoly: 

extracellular space proteolysis and peptldelyi 
integral to plasma memb proteolysis and peptidoly; 
extracellular space proleolysis and peptidoly! 


irotease: serine: 7 (enteroklnase); enteroklnasschymotrypsin activity integral to membrane proteolysis and peptidoly: 

iroteasome 26S non-ATPase subunit 8 proteasome regulatory pproleolysis and peptidoly; 

enin 2 tandem duplication of Rent pepsin A activity proteolysis and peptidoly; 

lerlne (or cysteine) proteinase inhibitor; clade Fserlne protease Inhibitor activity cytoplasm regulation of proteolysis; 

.erine protease Inhibitor 12 serine protease Inhibitor activity cytosol regulation ol proteolysis < 

uppressor of Ty16 homolog; suppressor of Ty metalloexopeptldase activity proteolysis and peptldelyi 

hyrolropin-raleasing hormone degrading ectoemembrane alanyl amlnopeptidase proteolysis and peptidoly; 

r.f receptor-associated factor 8 nucleic acid binding activity proteolysis and peptidoly; 

ollold-llke astacln activity extracellular space proteolysis and peptidoly; 


Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 



MS identification of peptide/proteins 
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Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 





and exposure-dependent changes in BALF? 
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Data Transformation 
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Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 
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Can we see a dose difference with in 057 mice? 
















































































KG and TApp 

KC (Growth Related Oncogene-alpha, GRO_mouse) 
Ghemokine with C-X-C motif 
inducible by PDGF, secretory protein, 
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ELISA vs. FTICR-MS ? 
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data (x and y axes have no units or 
dimensions) 

• Used to evaluate distribution of data to 
compare data sets and subsets at a high 
level 

• Each of 1154 proteins identified is 
represented by a single blue square 

• Closely related data cluster together, 
while dissimilar data are separated by 
larger distances 

• The small circles define the centroid for 
each of the 34 clusters or groups of 
proteins that have similar behavior 
across the columns of data 

• Many clustering options and algorithms 
available 

lie 
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Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 
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MiniPlot View 


j. - :*.-r-.;;><-;-i>.«;f?-4.u • ; 


■c 


►Used to evaluate the entire galaxy of data 

and to identify clusters of further interest- : . 

/. •Shows the shape of the data in the individual 
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increasing 


clusters and is equivalent to the plot of the 
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mean response shown in ‘DataPlot’ 
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What about KG? 

(KC & TARC ELISA scaled) 
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r May display a single cluster, 
multiple clusters, and 
individual or selected 
proteins. 

The X-axis is the four data 
columns identified by their 
code shown in the lower left 
panel. 

The upper left panel contains 
the names of the selected 
proteins that are color 
matched to the lines on the 
plot 

i./ If! 

Batrelie 




ftf. ELISA 
[Ai-C-I:! !KA 



i 

I 


mean a/c Eio 
mean a/c E1L 
mean a/c El M 
mean a/c El H 








Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 
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peptides/proteins across experimental groups 


• Lack of dominant proteins simplifies preparation of BALF for MS analysis 

Number of Proteins identified in BALF increased ten fold: 

• Several hundred proteins are reproducibility identified in BALF significantly 
increasing knowledge of this fluid. 

• BALF contain many proteins from different functional classes including inflammatory, 
secreted, and cellular proteins. 

Strain-and exposure-dependent differences in protein composition. 

• Numerous strain- and exposure-dependent differences observed 

-80% of proteins do not change in abundance with treatment 
~8% decrease; 4% increase; 8% have complex responses to increasing dose 
• Pooled samples precludes statistical analysis 


Philip IVIorris/TrAV/PrOcLC , , 


Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 
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Future COPO 

t.. . 

1, fviethods and protein composition of BALF 

2. Strain ^ exposure-response 


Putative markers, 


Validation using protein chips 
■emphasis on plasma & BALF 
’♦Experimental design 
•Antibody production 
• antigen production 




FTICR MS with 
mouse and human 
•Individual varie 


on 


BALF 


VR“ 



Integration of proteomics, gene expression.- 
motabonomic. morphometric, biochemical markers 1 
of damage, exposure, and response, and 
pulmonary function to provide systems level 
understanding of COPD. 


Baireiie 
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Source: https://www.industrydocuments.ucsf.edu/docs/nxgk0001 
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